Cognitive function in health and disease: the role of epigenetic mechanisms.
Epigenetic mechanisms regulate the interaction between the genome and the environment and have been implicated in the etiology of various brain diseases. One type of epigenetic modification, histone acetylation, is dynamically altered during memory formation. Histone acetylation is regulated by the activities of histone deacetylase (HDAC) and histone acetyltransferase enzymes. The use of HDAC inhibitors has emerged as a promising new strategy for the therapeutic intervention of neurodegenerative disease. We used a combination of pharmacological and mouse genetic approaches that allowed us to identify HDAC2 as a specific negative regulator of synaptic plasticity and memory formation. Our results suggest that HDAC inhibitors enhance cognitive function by inhibiting HDAC2, which renders HDAC2 target genes more accessible to transcriptional activators and coactivators recruited by neuronal activity stimulation. The data presented at the 2011 Barcelona ADPD Conference delineate a novel and important role for HDAC2 activity in the cognitive impairments associated with neurodegenerative disease.